Differential regulation of estrous behavior and luteinizing hormone secretion by estradiol-17β in ovariectomized dairy cows.
Holstein cows (n = 9) were used in an experiment to characterize the behavioral and endocrine responses to estradiol-17β when administered at rates designed to maintain peripheral concentrations within a physiological range. Cows were pretreated with progesterone for 3 d. Three days after progesterone treatment was completed, each cow was assigned to one of five estradiol-17β treatment groups (Doses 0 to 4), calculated to produce and maintain 0, 3, 6, 9, or 12 pg/mL in peripheral blood for 8 h. The experiment was conducted in eight replicates (with 3 to 7 cows each), with no dose repeated in any replicate. In each replicate, at least one additional cow was given an injection of estradiol-17β (500 μg im, in a corn oil vehicle) to facilitate estrus detection. Estrus was detected by visual observation for 30 min at 4 h intervals. Estrus was defined as a cow that stood to be mounted at least twice during the 50 h interval over which estrus was observed. Jugular venous blood samples were collected at 2 h intervals throughout the infusion and observation periods for quantification of luteinizing hormone (LH). Cows that received the highest dose (Dose 4, n = 7) all showed estrus, whereas those that received the two lowest doses (Dose 0, n = 5; Dose 1, n = 6) did not. Over the course of the experiment, five cows received each dose at least once. Of these, three showed estrus at Doses 2, 3, and 4, whereas the other two showed estrus only at Dose 4. Therefore, individual cows differed in the amount of estradiol-17β needed to induce estrus. There was a linear effect of dose on duration of estrus (P < 0.01). Estrus was shorter for Dose 2 (8.0 h) than for Dose 4 (18.4 h). The onset of estrus (after start of infusion) tended to be later for Dose 2 (20.0 h) than for Doses 3 and 4 (14.0 and 13.4 h, respectively; P = 0.15). Preovulatory-like surges of LH were induced in all cows at Doses 2, 3, and 4. Surges also were detected in 3 of 5 cows receiving Dose 1. The magnitude of the LH surge was less for Doses 1, 2, and 3 than for Dose 4 (P = 0.06). In contrast to the timing of estrus, the timing of the LH surge (after start of infusion) was not different among doses (P = 0.88). Thus, the hypothalamic centers responsible for regulating expression of estrus and secretion of LH responded differently to estradiol-17β.